Specific insulin-like growth factor I (IGF-I) receptors on human promyelocytic leukemia cell line (HL-60) were identified and characterized.
The HL-60cells can be selectively induced to mature to granulocytes or macrophage-like cells by culture with a number of reagents; i.e. the differentiation to granulocyte is induced by retinoic acid (Reiss et al., 1985) , butyric acid (Fischkoff and Condon, 1985) and dimethyl sulfoxide (DMSO) (Collins et al., 1978) , and the differentiation to macrophage is induced by phorbol esters (Rovera, 1979) and vitamin D3 (Reitsma et al., 1983) . Endocrinol. Japon. June1987
The nonspecific binding was less than2% .
Specificity of IGF-I receptor
[125I] IGF-I binding to the HL-60cells was displaced by unlabeled IGF-I in a dose dependent manner (Fig.2) .
A50% inhibition of [125I] IGF-I binding was obtained at a concentration of2ng/ml IGF-I . The binding of [125I] IGF-I to the cells was displaced by MSA and porcine insulin, with potencies10and100times less than that of IGF-I, respectively (Fig.2) .
In addition, [125I] insulin specifically bound to the cells, and IGF-I inhibited insulin binding with a potency at least100times lower than that of insulin (data not shown). When the HL-60cells were cross-linked to [125I] IGF-I with DSS, solubilized and electrophoresed in the presence of reductant, the major band migrated at Mr=130 ,000. An excess of unlabeled IGF-I blocked the formation of this band (Fig.3) .
Changes in morphology of HL-60cells
induced by reagents The morphological changes induced by TPA in the HL-60cells are illustrated in Fig.4 .
When untreated, HL-60cells were predominantly typical promyelocytes with large round nuclei, basophilic cytoplasm with azurophilic granules, and the nuclear/ cytoplasmic (N/C) ratio was relatively high . The addition of TPA at a final concentration of10ng/ml to the culture for24h induced striking morphological differentiation of monocyte or macrophage-like cells in the majority of the cells. The morphological changes in the cells were dramatical; the azurophilic granules disappeared and the N/C ratio became small. Furthermore, the cell changed similarly to that of TPA and the most striking change was observed at48h incubation with 1, 25 (OH) 2D3.
Changes in IGF-I receptors with cell differentiation Fig.5shows [125I] IGF-I binding to the It has been reported that some reagents such as1, 25 (OH) 2D3, TPA, retinoic acid and DMSO increased insulin binding sites in a dose dependent manner and the increase was due to an increase in the number of insulin binding sites along with the differentiation to granulocytes or macrophage-like cells (Yamanouchi et al., 1982) . In contrast to the insulin receptors on HL-60cells, we observed that the [125I]IGF-I binding to the cells differentiated to macrophage-like cells by TPA or1, 25 (OH) 2D3declined to67or 64% of the control, respectively. The Scatchard analysis showed that diminution of the specific binding with the differentiation was due to the decrease in the number of IGF-I binding sites, but not to the change in affinity. The decrease in [125I] IGF-I binding to the HL-60cells treated with TPA or 1, 25 (OH) 2D3might be due to the presence of these reagents themselves.
However, [125I]IGF-I binding to the cells treated with TPA or1, 25 (OH) 2D3for1hour did not differ from the binding to untreated cells (data not shown). Therefore, the decrease in the binding to the treated cells may be due to the cell differentiation.
We observed that IGF-I and insulin et al., 1987) , suggesting that both IGF-I and insulin receptors might be regulated by the same mechanism.
On HL-60cells, however, IGF-I and insulin receptors seem to be regulated by different mechanisms with cell differentiation. Shimizu and Roth (1985) reported that the TAl preadipocytes had low numbers of insulin receptors and poor sensitivity to insulin, whereas the TAl adipocytes had high numbers of receptors and good sensitivity to insulin.
In contrast to insulin receptors, the preadipocytes had high numbers of receptors for IGF-I.
They suggested that IGFs plays an important part in cell differentiation, especially immature stages.
Our results agreed with their suggestion.
